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¿El miocardio 

es premitotico o 

Postmitotico 

(sin mitosis)? 
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Regeneration of the heart
DOI 10.1002/emmm.201100175 | Published online 23.09.2011 EMBO Molecular 

Medicine (2011) 3, 701-712

Mammalian cardiac myocytes retain some capacity 

for division (Beltrami et al, 2001)

Identified endogenous cardiac progenitor cells in the 

heart (Beltrami et al, 2003) or bone marrow (Orlic et 

al, 2001). 

These cells retain some potential for differentiation 

into the cellular components of the heart, including 

endothelial cells, smooth muscle cells and cardiac 

myocytes
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Un corazón sano  renueva completamente  su 

masa celular cada 48 meses
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Potential sources of new cardiomyocytes in the adult heart. 

Yiqiang Zhang et al. Physiol Rev 2015;95:1189-1204

©2015 by American Physiological Society rafael.porcile@vaneduc.edu.ar
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Schematic presentation of the endothelial system in the organism, and its cell-to-cell 
interactions in different compartments of the circulation. 

Shir Lynn Lim et al. Eur Heart J 2015;36:2050-2060

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 
2015. For permissions please email: journals.permissions@oup.com.
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Tipos de Insuficiencia cardíaca 
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ESPESOR PARIETAL 

AUMENTADO                  NORMAL  

INSUFCIENCIA CARDÍACA CON FRACCIÓN DE EYECCIÓN 

PRESERVADA 

CON DILATACION VI

SIN DILATACION VI

VALVULARES          NO VALVULARES 

IM                                ALTO GASTO
ENF. DEL VD 

QRS
AUMENTADO 

REDUCIDO 

INFILTRATIVA  

ESTENOSIS AO   /HTA 

SINO

MIOCARDIOPATIA 

HIPERTROFICA / FABBRI 

OBSTRUCCIÓN MITRAL

ESTENOSIS 

MITRAL/

MIXOMA 

NO

PATOLOGÍA PERICARDICA NO

CARDIOPATIA 

ISQUEMICA  

NO
COLAGENOPATIAS 

RADICACIÓN
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INSUFCIENCIA CARDÍACA CON FRACCIÓN DE EYECCIÓN 

PRESERVADA 

SIN DILATACION VI

ESPESOR PARIETAL 

AUMENTADO                     

QRS
AUMENTADO 

REDUCIDO 

INFILTRATIVA  

ESTENOSIS AO   /HTA 

SINO

MIOCARDIOPATIA 

HIPERTROFICA / FABBRI rafael.porcile@vaneduc.edu.ar



INSUFCIENCIA CARDÍACA CON FRACCIÓN DE EYECCIÓN 

PRESERVADA 

SIN DILATACION VI

ESPESOR PARIETAL 

AUMENTADO                     

QRS
AUMENTADO 

REDUCIDO 

INFILTRATIVA  

ESTENOSIS AO   /HTA 

SINO

MIOCARDIOPATIA 

HIPERTROFICA / FABBRI rafael.porcile@vaneduc.edu.ar
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La hipertrofia 

inducida  como  

base de la 

disfunción 

diastólica 
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Schematic presentation of the endothelial system in the organism, and its cell-to-cell 
interactions in different compartments of the circulation. 

Shir Lynn Lim et al. Eur Heart J 2015;36:2050-2060

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 
2015. For permissions please email: journals.permissions@oup.com.

.
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La hipertrofia 

inducida por

Inflamación  e 

isquemia
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Cardiac endothelial activation-dysfunction is characterized by a wide 

spectrum of possible phenotypic changes, inluding, in addition to the 

well-recognized changes in auto- and paracrine coupling, altered 

receptor activity, altered growth peptide signaling,...

Dirk L. Brutsaert Physiol Rev 2003;83:59-115

©2003 by American Physiological Society rafael.porcile@vaneduc.edu.ar



Cardiac endothelial activation-dysfunction is characterized by a wide 

spectrum of possible phenotypic changes, inluding, in addition to the 

well-recognized changes in auto- and paracrine coupling, altered 

receptor activity, altered growth peptide signaling,...

Dirk L. Brutsaert Physiol Rev 2003;83:59-115

©2003 by American Physiological Society



Génesis del miocito

ST2
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TGF-β

Neuregulina

ST2
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TGF-β



STRESS PARIETAL

=

inflamación +ISQUEMIA
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Transforming Growth 

Factor (TGF)-β

. Most tissues contain significant 

amounts of latent TGF-β; 

activation of only a small fraction 

of this latent TGF-β generates 

maximal cellular response 

rafael.porcile@uaisalud.com.ar



Sanders K A , and Hoidal J R Circulation Research 

2007;101:224-226

Copyright © American Heart Association



Systemic and myocardial signaling in HFPEF. Comorbidities induce systemic inflammation, 

evident from elevated plasma levels of inflammatory biomarkers such as soluble interleukin 1 

receptor-like 1 (IL1RL1), C-reactive protein (CRP), and growth differentiation factor 15 (GDF15). 

Sanjiv J. Shah et al. Circulation. 2016;134:73-90

Copyright © American Heart Association, Inc. All rights reserved.
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Figure 3. Hierarchy of CSC growth and differentiation. 

Piero Anversa et al. Circulation. 2006;113:1451-1463

Copyright © American Heart Association, Inc. All rights reserved.
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Role of TGF-β signaling in infarct healing and post-infarction remodeling. 

Bujak M , Frangogiannis N G Cardiovasc Res 2007;74:184-

195

Copyright © 2006, European Society of Cardiology
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TGF-β

Neuregulina

ST2



Neuregulina



Neuregulina 

y receptores 

ERB
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Cuatro proteínas estructuralmente 

relacionadas. Cumplen diversas 

funciones en el desarrollo del sistema 

nervioso y el desarrollo cardíaco, las 

células de Schwann y la 

diferenciación de los oligodendrocitos, 

algunos aspectos del desarrollo 

neuronal, así como la formación de 

las sinapsis neuromusculares
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Cardiac endothelium–myocyte 

interaction: clinical 

opportunities for new heart 

failure therapies regardless of 

ejection fraction

Shir Lynn Lim et al. Eur Heart J 

2015;36:2050-2060
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NRG-1/ErbB signalling in the cardiomyocyte. 

Shir Lynn Lim et al. Eur Heart J 2015;36:2050-2060

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 

2015. For permissions please email: journals.permissions@oup.com.
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Figure 3. Source and actions of NRG-1 in the heart. 

Lemmens K et al. Circulation 2007;116:954-960
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Figure 4. Role of NRG-1 in the pathogenesis of heart failure. 

Lemmens K et al. Circulation 2007;116:954-960

Copyright © American Heart Association



En las situaciones de disfunción miocárdica hay 

bajos niveles de ErbB, con elevación de los mismos 

tras mejora del funcionamiento cardiaco con 

tratamiento convencional efectivo
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Génesis de la hipertrofia

TGF-β 

Neuregulina

ST2
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Génesis de la hipertrofia

TGF-β

Neuregulina

ST2
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ST2
*TIPO DE RECEPTOR DE LA 

INTERLEUKINA 1

*LIBERADA POR FIBROBLASTOS Y 

MIOCITOS ANTE STRESS  MECANICO 

rafael.porcile@vaneduc.edu.ar



STUDIES SHOW ST2 TO PREDICT HEART 

FAILURE IN THE FUTURE

Based on recent studies, ST2 was able to predict the 

development of heart failure and other adverse 

outcomes in the general population. 

The Framingham Heart Study Cohort evaluated over 

3,400 “healthy” individuals to determine the prognostic 

utility of ST2. Study participants were followed for 

approximately 11 years. ST2 was the most predictive of 

all biomarkers studied for heart failure or death studied.

As the study authors note, “higher levels of circulating 

sST211 (comparable to those found in hospitalized 

patients) can be detected in apparently healthy 

individuals and precede adverse outcomes." 

In a similar study12 of over 1,800 healthy patients 

followed for approximately a decade, demonstrated 

those patients with ST2 levels in the highest quartile, 

had the highest risk for incident HF and mortality—even 

after rigorous multivariate adjustment for confounders 

and other biomarkers. 

rafael.porcile@vaneduc.edu.ar

http://www.criticaldiagnostics.com/OUS/medicaleducation/aboutst2.htm#ref
http://www.criticaldiagnostics.com/OUS/medicaleducation/aboutst2.htm#ref




ST2
High-sensitivity ST2 for prediction of 

adverse outcomes in chronic heart failure

ST2 is a potent marker of risk in chronic heart 

failure and when used in combination with 

NT-proBNP offers moderate improvement 

in assessing prognosis beyond clinical risk 

scores.

Circ Heart Fail. 2011 Mar 1;4(2):180-7. Epub 2010 Dec 22rafael.porcile@vaneduc.edu.ar

http://eurheartj.oxfordjournals.org/content/35/40/2797#ref-167


• While all individuals have a normal level of 

ST2 in their circulation, an elevated 

concentration of ST2 is a powerful 

predictor of adverse outcomes, mortality 

or hospitalization, not only in patients 

with heart failure as well as other forms 

of cardiac disease. The median normal 

concentration for ST2 is 18 ng/ml, while 

concentrations greater than 35 ng/ml are 

strongly indicative of increased risk.1,3

rafael.porcile@vaneduc.edu.ar

http://eurheartj.oxfordjournals.org/content/35/40/2797#ref-167


Tiempo de  WhatsApp 



rafael.porcile@vaneduc.edu.ar

Generalidades ICC FEY 

Definición  preservada

Mecanismos generadores de hipertrofia

Manifestaciones clínicas

Dinámica ventricular 

Pronostico

Generalidades terapéuticas   



rafael.porcile@vaneduc.edu.ar

Generalidades ICC FEY 

Definición  preservada

Mecanismos generadores de hipertrofia

Manifestaciones clínicas

Dinámica ventricular 
Pronostico

Generalidades terapéuticas   



rafael.porcile@vaneduc.edu.ar



Tipos de Insuficiencia cardíaca 

rafael.porcile@vaneduc.edu.ar



rafael.porcile@vaneduc.edu.ar



?
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¿Tiene 

sentido

hablar  de  

insuficiencia

cardíaca 

con  fracción

de 

eyección 

preservada?
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¿COMO PUEDE 

EXISTIR LA 

INSUFICIENCIA 

CARDÍACA CON 

FRACCION DE 

EYECCION NORMAL ?
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¿COMO PUEDE 

EXISTIR LA 

INSUFICIENCIA 

CARDÍACA CON 

CORAZÓN QUE 

CONTARE BIEN…?

rafael.porcile@vaneduc.edu.ar



CONSENSOS 

2016 
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reduced cardiac output and/or elevated 

intracardiac pressures at rest or during 

stress.

rafael.porcile@vaneduc.edu.ar

HF is a clinical syndrome 
characterized by typical symptoms (e.g. 

breathlessness, ankle swelling and fatigue) 

that may be accompanied by signs (e.g. 

elevated jugular venous pressure, 

pulmonary crackles and peripheral 

oedema) caused by a structural and/or 

functional cardiac abnormality, resulting in 

a 



HF is a clinical syndrome characterized by 

typical symptoms (e.g. breathlessness, ankle 

swelling and fatigue) that may be accompanied by 

signs (e.g. elevated jugular venous pressure, 

pulmonary crackles and peripheral oedema) 

caused by a structural and/or functional cardiac 

abnormality, resulting in a reduced cardiac 

output and/or elevated intracardiac 

pressures at rest or during stress.
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-SE TRATA DE 

CONGESTION 

RETROGADA  Y DE 

BAJO VOLUMEN 

MINUTO
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CONGESTION 

RETROGADA 



¿COMO PUEDE 

EXISTIR LA 

INSUFICIENCIA 

CARDÍACA CON 

CORAZÓN QUE 

CONTARE BIEN…?

rafael.porcile@vaneduc.edu.ar



CONTARE 

BIEN…

PERO SE 

RELAJA MAL 
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CONTARE 

BIEN…

SE LLENA POCO
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CONTARE 

BIEN…

SE LLENA POCO 

Y EXPULSA 

POCO
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Inicialmente

Fey preservada 

VS preservado 
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Mas presión a 

igual volumen 

Mas congestión 

retrograda a 

igual volumen 
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Al proseguir la 

remodelación… 
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VOLUMEN DE FIN DE SISTOLE 

VOLUMEN DE FIN DE DIASTOLE 



LA DIFERENCIA ENTRE 

AMBOS ES EL 

VOLUMEN SISTOLICO 

O 

VOLUMEN DE DESCARGA 

SIASTOLICA 



CAE EL vs CON FEY 

PRESERVADA 

FEY= VFD- VFS

VFD

FEY   =    VS

VFD

FEY  =     VS

VFD
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Valor diagnóstico y pronóstico del 

mapeo de T1 mediante RMC de los 

pacientes con insuficiencia cardiaca 

y fracción de eyección conservada

Se concluye que la técnica de mapeo T1

mediante RMC podría ser un instrumento 

eficaz para la caracterización de los 

pacientes en estudios epidemiológicos, 

diagnósticos y terapéuticos amplios sobre 

ICFEc.
rafael.porcile@vaneduc.edu.ar



MAPEO T1 Y T2. la RMC genera las imágenes mediante la 

transferencia de energía a los protones 1H del agua y la grasa; esta 

energía se libera cuando recuperan su estado basal («relajación») y se 

puede detectar y cartografiar en una distribución espacial de los 

protones. 

Determinan la velocidad a la que se produce esta relajación los 

tiempos T1 y T2 (tiempos de relajación longitudinal y transversal 

respectivamente). 

Los tiempos T1 y T2 son propiedades intrínsecas de los tejidos que 

dependen también de la intensidad del campo magnético: T1 aumenta 

en los campos de mayor intensidad, mientras que T2 se mantiene 

relativamente constante3, aunque el T2 miocárdico tiende a reducirse4. 

Los medios de contraste a base de gadolinio modifican los tiempos de 

relajación, sobre todo por reducción de T1.

rafael.porcile@vaneduc.edu.ar

http://www.revespcardiol.org/es/mapeo-miocardico-con-resonancia-magnetica/articulo/S0300893216301981/#bib119
http://www.revespcardiol.org/es/mapeo-miocardico-con-resonancia-magnetica/articulo/S0300893216301981/#bib120
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INCOPETECIA 

CRONOTROPCA 
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LA ESTIMULACIÓN REPETIDA DE UNA FIBRA 
CONTRACTIL ANTES DE SU RELAJACIÓN  
GENERA CONTRACCIONES MAS ENERGICAS 
QUE LAS AISLADAS

CONTRACCION TETANICAINCOMPLETA:
HAY POCA RELAJACIÓN

COMPLETA NO HAY RELAJACIÓN 
TENSIÓN CUATRO VECES SUPERIOR

SUMA DE CONTRACCIONES
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ESTIMULACION EN FRECUENCIA SUB 

TETANICA

ENEVACION PROGRESIVA DE LA TENSIÓN 

DE LA FIBRA MISCULAR

OCURRE EN MUSCULO CARDÍACO Y 

ESTRIADO 

POR AUMENTO 

FENOMENO DE ESCALERA
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¿LA INSUFICIENCIA 

CARDÍACA CON 

FEY PRESERVADA 

TIENE MEJOR 

PRONOSTICO?
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A LOS TRES AÑOS  

LEVEMENTE MEJOR 



A LOS DIEZ  AÑOS  

IGUAL 
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¿LA INSUFICIENCIA 

CARDÍACA CON 

FEY CONSERVADA 

TIENE MEJOR 

EVOLUCÍON?
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MAYOR REINERNACIÓN EN 

PRESERVADA 
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¿LA INSUFICIENCIA 

CARDÍACA CON 

FEY CONSERVADA 

ES MENOS 

FRECUENTE?
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¿DISFUNCÍON 

SISTOLICA Y 

DIASTOLICA SON 

FORZOSAMENTE 

COSAS DIFERENTES?
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LAS ENTIDADES DEBEN 

ANALIZARSE POR 

SEPARADO?



INSUFICIENCIA CARDÍACA 

CON FUNSIÓN SISTOLICA 

DETERIORADA 
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Tipos de Insuficiencia cardíaca 
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Tiempo de  WhatsApp 



Study Leverages

Big Data To Map

Categories

Of Heart Failure

Phenomapping analysis provides an understanding of 

chronic heart problems

Phenomapping analysis provides 

an understanding of chronic heart 

problems

The study, “Phenomapping for Novel 

Classifications of Heart Failure With 

Preserved Ejection Fraction,” used 

phenomapping techniques to analyze a 

combination of 67 laboratory, 

electrocardiographic, and echocardiographic 

markers with machine learning algorithms 

to find patterns in 397 patients with HFpEF
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https://vertassets.blob.core.windows.net/image/fd7a3f13/fd7a3f13-a8fb-4101-9ea6-a05a6afe1c46/big_data2.jpg


Phenomapping for 

Novel Classification of 

Heart Failure with 

Preserved Ejection 

Fraction
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Phenotype heat map (phenomap) of heart failure with preserved ejection fraction. 

Sanjiv J. Shah et al. Circulation. 2015;131:269-279

Copyright © American Heart Association, Inc. All rights reserved.
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Que pacientes  

con insuficiencia 

cardíaca con fey 

preservada andan 

peor
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Phenomapping for Novel Classification of Heart 

Failure With Preserved Ejection Fraction 

CLINICAL PERSPECTIVE

Sanjiv J. CIRCULATIONAHA.114.010637 Published: 

January 20, 2015

Phenomapping results in novel classification of HFpEF. 

Statistical learning algorithms, applied to dense phenotypic 

data, may allow for improved classification of 

heterogeneous clinical syndromes, with the ultimate goal of 

defining therapeutically homogeneous 

patient subclasses.
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Survival free of cardiovascular (CV) hospitalization or death stratified by phenogroup. 

Sanjiv J. Shah et al. Circulation. 2015;131:269-279

Copyright © American Heart Association, Inc. All rights reserved.

Tres sub grupos fenotipicos

1) Menore  de 65 años  , bnp bajo, hipertrofia 

ventricular leve

2)  Obesidad , congestión  con w  y 

resistencia vasculares pulmonares elevadas

3) Mayores de 65 , bnp elevado, insuficiencia 

renal



Survival free of cardiovascular (CV) hospitalization or death stratified by phenogroup. 

Sanjiv J. Shah et al. Circulation. 2015;131:269-279

Copyright © American Heart Association, Inc. All rights reserved.



Outcomes by heart failure with preserved ejection fraction phenogroup. 

Sanjiv J. Shah et al. Circulation. 2015;131:269-279

Copyright © American Heart Association, Inc. All rights reserved.

MAS MUERTE  

MAS HOSPITALIZACÍON 

NO CARDIOVASCULAR 

MAS HOSPITALIZACÍON 

CARDIOVASCULAR

MAS 

HOSPITALIZACIÓN 

POR INSUFICIENCIA 

CARDÍACA 



GRACIAS 

POR SU 

ATENCIÓN
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